. Intriguingly, the tein (GFP) and expressed it throughout the embryo with N175K mutant is a fully stable protein that retains its the GAL4 system. This results in mutant embryonic cutiAxin binding site [22] . It binds to Axin as efficiently as cles with a "denticle lawn" phenotype ( Figure 1B, com- wild-type E-APC in vitro ( Figure 1M) . Thus, the inability of pare to Figure 1A) 
of the Axin-GFP dots are associated with the plasma membrane in dsh mutants (Figures 3D-3F ; Wingless is This discrepancy may be due partly to differences in Wingless exposure times. Also, our GFP tag may stabistill expressed in these mutants at this stage). This is the case even if Wingless is coexpressed with Axin-GFP lize Axin and render it somewhat refractory to Winglessinduced destabilization. Whatever the case, under our in these mutants (not shown). Thus, Dsh is the most downstream-acting component of the Wnt pathway that experimental conditions, the main effect of Wingless signaling is clearly a relocation of Axin to the plasma is required for the relocation of Axin-GFP to the plasma membrane. membrane rather than a destabilization of Axin.
We asked whether relocation of Axin-GFP to the We asked whether overexpressed Dsh may mediate additional relocation. In wing discs, GFP-Dsh is associplasma membrane might be sufficient for its inactivation. If so, overexpressed Wingless should block the excesated with apicolateral regions of the plasma membrane whether or not Wingless signals [29] . In the embryo, sive activity of Axin-GFP. This is only partly true: we see some restoration of naked cuticle (predominantly along GFP-Dsh is expressed very weakly, and we can only detect it at late stages when Wingless has ceased to the midline) in embryos coexpressing Wingless and Axin-GFP ( Figures 1E and 2M, arrowheads) To identify further components of the Wingless path-4E-4G). Most embryos show wide zones of membraneassociated Axin-GFP spanning ϩWg cells that alternate way that are required for this relocation, we examined Axin-GFP in various mutants. In sgg mutants, there are with narrow zones of cytoplasmic Axin-GFP dots coincinding with ϪWg cells (Figure 4E, arrowhead) , but, ocno significant changes in the subcellular distribution of the Axin-GFP dots, and their relocation to the plasma casionally, the membrane relocation is seen throughout the embryo. This suggests that the additional Dsh-medimembrane in ϩWg cells appears normal (Figures 3A-3C) . Likewise, the few residual GFP-Axin in ϩWg cells ated relocation depends on low levels of Wingless signaling. of APC double mutants are associated with the plasma membrane ( Figures 1J and 1L, arrows) . Thus, neither
Overexpressed Dsh results in a partially naked cuticle [28] and that an interaction between these two components in mammalian cells is induced by Wnt sigArm* may cause its inactivation even in cells that are only weakly stimulated by Wingless; thus, this finding naling [26] .
Membrane bound forms of activated Armadillo provides an alternative explanation for the increased activity of membrane bound Armadillo [32] . ("Arm*"; lacking their N termini) show significantly more signaling activity than Arm* without a membrane-tarOur work provides evidence that the assembly of Axin complex in the cytoplasm depends on a membranegeting domain [32] ; this finding led these authors to suggest that Armadillo exerts its signaling function in targeting function of E-APC. This function may also affect targeting to internal membranes, or vesicles, sugthe cytoplasm rather than in the nucleus. However, over-
